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ABSTRACT

' .

- This Study ased.the behavioral contrast paradigm to
assess the excitatory and *inhibitory capabilities of young infants.
Behavioral contrast is described,as the phenomenon whereby the rates
of responding im the presence of two stimuli, both of which were

s.prvtionsly associated with reinforcement, change in opposite
directions when only' one of the; becomes associated with the.'
reinforcer. In the study, 20 infants 93 to 120 days old were trained
On 2 days to produce'rotation of an overhead mobile via right
footRicks in'the presence of two visual cues. After Achieving a
criterion of stable responding on a third-day,,one gr6a1), of infants

. received alternating 30-second periods of reinforcement and
.nonreinforcement with one_cue signalling each'bo;ponent of the
reinforcement schedule. Th'ese.infants,dramatically increased their
rate of response when ,reinforaeent liras available; however, the
ezpected corresponding.response.decrease during nonreinforcement.
periodS-,was not evidenced. Control infants, who continued to receive
continuous. reinforcement thioughout_the third-day session, _did not

-9hange their rate ofresponse from criterion: All infants ye turned to
a63.milar reiponse rate on a fourth day when reineorcement was
continuously available for both groups. Results indicated )that young
infants manipulated their visual environments in re/ation.to changes
in reinforcement density from 15revious reward experiences.,Finally,
the ability of young infants to rapidly inhibit previouSly reinforced

6-motoric responses was discuised. (Author/CM)
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:The excitatory'\e d inhibltory,capabilitigg of young infants were 'asbessed
. .5. ,

Behavioral Contrast

e

withtpg-behavio 1 contrast paradigm. Twenty infants ,received 2 da)ls, of

mobqe reinforceme t for'aght'footkicks in, the presence of,.2 visual cues.
7 .

After'''achieving a crUerion of stable responding.om...4 third dayi one
,group

of

infants received aIter\ nati 30 -sec, periods of reinforcement and nonreinforce-

ment with 1 cue'signall ng each component of ;'the reinforceent schedule.,

These infants dramatically increased their rate of response when reinforcement

was available, however, the expected corresponding response decrease diming

nonreinfogcement periods was uot evidenced. Control infants, who continued to

ieceive oontinuoug teinforcemen throughout the Day-3 session, did not change
\\.

their rate of response rion7--KrI, infants returned to a similar

response tate on afourth day when reinforcement was.continuously available
9 4

for both groupt. .The results were discussed. in terms of the ability of young

infants to rapidly inhibit previously reinforcedmotoric responses.
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Behavioral Cbdtrastin Infants

It is well knowt that Yourig infants even ne4orns are capable of

0
discrimination learning. For example, Siqueland and-Lipsitt (l9) -

reinforced newborns forright head-tuins in the presende of one auditory,
.

.

/
4 .

stimulus e,S+) but not in the presence of another (S-). Discrimination
.

learning was evident in this study by a ISliable increase over trials in the,

percent of riet head-turns to the positive stimulus. Reappnding'in the
-

presence of the negative stimulus did not change. Following discritination
. .

.

acquisition, the, contingencies associated with each auditory stimulus were

reversed such that reinforcsment was now provided only for head- turns ,to the

original negative stimulus (now the 5+). Successful reversal was evident
. II

only insofar as the resionse to the new E-"(the former S +) returned to its

baseline level. Responding tp the new S+ did not change. As pointed out by

the-authors, the decrease in S- responding may have been due to the combined

effects of extinction a satiation.
.

Apart from its demonstration of discrimination learning in the:newbornIt

one mi ht.interpret the results of Siqueland and Lipsitt. (1966) as providing
.

- evide /ce for the existence of- inhibitory control in the, newborn.- Specifically,

the of'increasedyesponding to .S- could be takeri as evidencl for-the
' .

inhibition of the yigh ead-turn response. However , Reese.and Lipsitt (1970)

have cautioned against such a conclusion reasonAg, as did Jenki46 (1965), '

4

. .

that the ohtained'discrimination could have resulted solely from the:excitatory

, . (
z

-.4,,. .. . .

#

control pf S+. Siqueland and Lipsitt (1966) provided support .for Such an.r.----

' , , . .

*#.

1

interftetation by demonstrating that theAndrease in ipsiiateral, ,tiead-turning

to S+ was accompanied by increased contralateral responding to S-..iin $. .
<

.1 :
. , . *7 1. %

addition, both Luria (1961)ond White (1965) hive theorized.tftatbdth infants
.

.
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- and young children are deficient in title 'ability to inhibit motoric responses.

4

Fagen (1977), usiRg a discriminationleSrnlhg set task, found,thaeihia

A.nhibitory control had begun to develop`-in old infants but was in-

complete at that age.

A recent study.by-Kalnins and Btuner.41973) addedsupport to the hypoth-

esized lack of inhibitory mechanisms during infancy. Intone condition, 5--to

12-wk-old 4sfants were required to suck on ..st nipple to maintain the presence'

of a visual reinfo In a seconcrbondition, 'same aged infants were

required to inhibit,sucking to-receive the equivalent reinforcement. The

,

r .

( results indicatedthat while infants in the.firSt condition reliably increased c.

. ,

increase, but not decrease, their rate of response to produce reinforcement.
....-. i

.

.

fw
The presenC study- represented a further investigation of the inhibitory

their rate of sucking above baseline, those in the seiond condition were-in-

capablelof the response reducticr required By the conting

training,i.infants in these two conditions Werekswitched

tingencies.' Infants now required to inhibit sucking fo

ncy. Following this \
\

opposite con-
..

cement showed'

a decrease in response rate, but did. not fall below baseline. Surprisingly,

infants now required to suck for reinforcement did not demonstrate a corre-

sponding increasein-suarate.Thps',theinfantsin.this study were Ale to

and excitatory capabilities of the young iftfant using the bdhairioral contraft
#

laradigm-(Reynolds,-1961). RrieAlly, behavioral contrast is the.phenomenon
-- _ .

whereby ,Che 'rates of responding in the presence of two stimuli, both,of which

were previously, associated with rein5Orcemetit, change in opposite directicins

when only one Of them becomes associated' with the 'reinforcer. In operant

:terminology, behavioral contrast results when a subject is atifted from a

multiple schedule where both componenti are reinforced (e.g., mult VI5 VI5) to -

ti

U
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one'in which only one catporient is reinforcedt-(e.g,. mult VI5tXT). this
. .

.
.

paradigm was-Olosen bec4A the phenomenon ofcontrast is believed to result .

, .-.
.

. . X
from activereaponse inhibition (Hallidak & Boakes, 19 72) reskilting from the

,

: emotional effects of non-reinforced responding (Terrace, 1966). That young
.

.

Behavioral'COntrast

, 5"

/Co

infants :-are capaSle of demonstrating emoti

enviro4Went

en the reinforcing

kA,
is faltered has been demonstrated (Fagen.& Rofie, 1976, EXperiment

.(4

In the present study, infants were trained on 2 days to produce rotation

of-an overhead mobile via right footkicks in the presence of a red and greyt 6

Following a return to a stable level oftiesponding on a third day, half
.

of the infants were switched to a contingency whereby responies in the

presence of only l cue wet reinforced. ,Theremaining infants continued to

receive reinforcement throughout Da -3. Finally, lin Day 4, all infants agate

4(
. ,

received reinforcement,in the pre ence of boEiNues.,

Method ,

t,

, The final saitple consisted of 20 healthy and apparently normal infants

ranging in ate from 93 to 120'days with a mean age of 105.80 days (s 8.69).,

, Subjects were recruited frowEirth
a
announce ents iri.local-newspapers. Infants

J.

u .

e, \ *
were tandomt,.assigned to an experimental. or gontrol group with therstiptilation

that eadi-R-01111p contain an equal number of males and females. Four-additional

subjects (2'Males and 2 females) were excluded from the final sample due to

/

.

crying. /
,

---..,

'.

. .

,. ,
''.;', '.,

!'`' All infants were tested in their home cribs aring their. typical play
.? --,- f`"

-
.

.

.i) aieit periods.' Thy petiod varied from infant to infant but remained .-'

'.
. . ,

. °constant for a given infant.

..
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).-. . ,
.. , .

The mobile apparatus consisted of an..overhead metal suspension bar
,

:.
.

,:-'il.
1 ,

. ,

-secured to
j,

an adjustable flOorstand/ich that'the end Of the bar was centrally
.

c. , .

,
1pEated over the crib. A 15 x-9 cm black plastic box wgs secured to the end

kl

r__. , v
.,,, ,

,.

.

.-, . . . a .
-, . ,

of the bar. A15 RPM HUrst motor was mounted inside of this'bOx'such that the
- .

. .

motor shaft protruded through the canter.
.

. A Oirmercially available 5-object

: '- .

r

4ft
-.wooden mobfle (Knickerbocker Toy Co., Model No.-3429), 'modified so that.fts

- . , ,

.

.rcomponents dangleaoon fine string lines pnly 9 cm below the ends of its

intersecting Arms end centet, was secured to the exidof the shaft. Two'24V

.

. -

pilot_lights (one red and the. other green) vere mounted 2 cm above and 3'cm to
4 .

the leftendright
r
of the -,aft. ,

: 'off'
/ 4

Procedure . : .

Irt

, c. . .

All infants were testa on 4 consecutive days. On each day the inLatie...".
.

,. .,-
,.

..

was placed' supine in his or her crib such4t,hat.the. mobile c6mbonentS were 30 cm
. l

above the-crib mattress and directly abovesthe infant's:chest. -10n Dayq,111:
_

-§
infants received a 2-min baseline phase during which the - mobile was, in yiaOt. v41'..,*

-.A...% ,
.

-- :' \

but nonrespOnsive.- This was immediately followed by ae8-min acquisition
: ,.

...
I 0

phase where. right footkicksvproduced a 1.6-sbc rotation! (approximately )4 turn .)

- ...
, . Mk

.

.

of the mobile:. the pilbt lights were alternately:lighted every 30-sec with the
0 , - J.

'

.
,

. .
,

One illuminated at the outset of the Day-l.session Counterbalanced across

) %

subjects. On Day 2, all infants received an additional 8 min of acquisition
, --, 4 S i

' 1
:"f

-.training with 'the 'pilot lights alte nating as before., Dray 3 also began with

.

.

. .f.--., v .

this acquis tion 'training b"ut cont ed only until individual responding for
,..

.

4 successiv 30-sed periods equalled or'exceeded the mein reappnse ,rateo'f.

. .--: -- , . ,

that subject.'s final'6 3C.-Sec periods half) of Day 2. training, or for
,

. \t r NI. ""--/ ,
.,.

*6
,

.

8 pin, whichever occurred first.. Following thismriterion, experimental
,.. .. .

4

c.
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.. ..

subjects continued to ieceive alternating 30.7sec prlsentatifts of each light,

. )

hiVevee, footkicking only in die.presence of the light illUminated during the

firit postcriterion 30-sec period was reinforced: This prOcedere of
.

allrnating 30-.sec reinforced and nonreinforced periods lasted for'an

a

-additional 8 min. 1n other words, experimental subjects were reinforced on
1. .

" .
.

.
,,

.a mult CRF CRF schedule for Days 1- and.2 and untilscriterion was.reached on

. .
f .

-

.'Day 3g. after which they were reinforced on a mult CRF EXT scheduler Control '

- ,

subjects, who were also brought to the same criterion, continued to rece ve

'reinforcement on a mult ,CRF CRF schedule'for 8-nostcriterion minutes. st?tz-D

all infants received 8 min of acquisition-with responsg in the presence of

both lighti reinforced (i.e., mult CRF CRF);followed by 4 min of extinction

'during'which the mcobile was in view but nonresponsive (i.eil mult tXT EXT).

'The light illuminated during the first1304sec peel-0'ot Day 4 was the same as

.

. .

.

that during the first 30-sec postcriterion period of bay 3.
'; .

.
,

.
.

-

The number of right fpotkicks. in etch 30-sec period was recorded by a
.

:

) .
trained observer positioned several feet from the ctib and out of direct view

la,

of the infant. A kick was defined as a "vertical or horizontal excursion'of

the right foot that at Least partiall4 retracedAts original path in A smooth .

continuous motion" (Rovee & Fagen, 1976, p.4): Wien this, response oc urred,

. .
.

the observer depressed a hand-held switch that initiated the reinforce ene*if

, .. i

-- the subject was in a reinforcement period. *Interobserver reliabilities ranging

from 0..97 to 0. 99 have previously been report4d for this response in a ;limn er

g.

procedure using..the same observer (Fagen & Rdvee,'1976; Rovee & Fagen;, 1976)1

Results .

. sow
1Days.1 and 2

The first analysis of the footkick data was deSigned to determine when,

0 :.
s(r
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t4

on Day 1, the infants showed a reliable increase in,respondfng above aseline.

. To dd this, the d'eta-for ,the 40 -sec periods were combined into successive

2-min-blocks and subjected to a 2 (Sex/ x,5 (Blocks) analysis of variante-

' .

.
with repeated measures on the Blocks factor. Because the covariance matrix

' /
for the repeated measure did not have compound symmetry, the degrees of

,

-

freedom for all of/the F statistics wersted ',by the Greenhou$e-Geiser

44-

correction (Wine
. .

1971). This analysis yielded a reliable main effect of

Blocks IF .(1; 18) = 21.42,:2. <.001) which w .described by a highly significant

linear trend [F (1, 18) =,85..05, 2. <.001] apcounting for 99% of the variability

in the Blocks main effect ,(see Figure 1). tio other main effects or interactions

achieved

When rel

liability. A DUnnettt t-test (Winer, 1971) was used to'deterimine

able conditioning had occurred. This test indicated that the infants

kicked,retiably abdv:e baseline beginning at th second acquisition block

[t (5, 18) = 4.54, 2. .005].'

Inser,t Figure 1 about here

t . , ,

. .

The Day-2 acquisition data were also combined into sUceTive 2 -min, blocks
.

. , ..

to determine if any changes occurred/id°acquisition training across the days.

i , ,..

'

.--

SpetifiCally, it was of interest; 'to determine - (a) if the meanA-ate of respond-
.

- ing,decreased significantly between the last quisition block of Day 1 and-

the first of Day 2,.and (b) if the terminal 154y-2 'response'level was aboVe that
4

of Day 1. A 2 (Sex) x 2(Day) x 4(Blocks) repeated meaures analysis of

variance was conducted across the reinforcement blocks of the 2 .daYs. Again,

the assumption 'of compound symmetry was nol met and the Greenhouse-Geiser

- correction was
/
employed. The 'main effect of Day was_ significant [1? (1, 18) =

4.49, 2. <.053, reflecting a 1igher level of overall
responding onDay 2 as



a

compared to Day 1. In addition, thi\mairpe

.
Behavioral' Contrast

. 9

-W;;Blocks was also reliable
., .

(F (1,,18) 16.64, p <401]. However,"the;iliteilacan of these two

. .

variables was not significant [F (1, 18) <1].. A Newman7Keuls test (Winer,'

...," '
.

1- 1971) revealed that neither the apparent'drop in, regponding from the end of

Day 1 to the beginning of Da?2, norethe apparent increase in terminal

responding betweenihe

Aseble, above-baseline

2 days, weietreliable. Thus, responding reacheda
,.

level onDaY'l.and2remained there throughout the 2

.

training days. '

Days -3 and 4

The analyses of the Day 3.and 4 data sought to determine (a)'if reliable

r s changes in responding occurred on Day 3 in the experimental.group as a u otion

of the shift in reinforcment condition (i.e., to a malt CRF EXT.schedule), land

pattern on Day 4 When the contingency shift was removed (i.e. a return to the

mult 'CRF CRF.schedule for experimental infants). Both raw and change scores:

.(b) if the experimental and control infants returned to a similar response

j1

4

a

from the preshift criterion were analyzed, but in every analysis the"ftstilts

4.Jere similar, and so only the change scores Will be presented.

Davi. The Day-3 data were subjectedto a 2 (Sex) x 2 (Group:

Experimgntal, Controf) x 2, (StiMUlus: S'"), x 8 (30-sec Period) analysid of
. ,

variance with repeated measares.on'the Stimulus grid Period...factors.1 This

analysis.41ePG.d a reliable main effect of uclub[F__ (1, 16) = 25.66, 2. <-001]

resulting from an overall increase in'respondtng from criterion for S+ and a'

decrease for S-.- The interactions of Group x StimUlus IF (1,!16) = 23:88, ,p<

.
,

. . .
.

.001] and Stimulus x period [F (7, .1r2) =3.82, a< .gol] were alEio reliable.

Of' major, importance as the three-way interaction among egase variables (i.e.,
A

the G,roup'x Stimulus x-Peri.od.interaction) which

.

was alsdc significant (F (7,

Y.

. ,

4
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-
,

: = R.. <:01, see Figure 2].. To deterkne the nature df this Intetaction,

- separate GrduR x Period analyses orvarbance were conducted for-S+ and §-:011

.

These were followed by e ereffects tests to'determine if experimentalinfa&s-

evidenced la reliable respOnse increase during S+ and decrease during
.

relative the control infants during the corresponding 30-sec periods.' These
.

.. .. 4, , .
.

analyses indicated that while the tee'ponding Of experimental,-infants increased

dramatically across S+ periods

infants did not change [F (7,

Wept did not occur for exper

control infants performed as

[F (7,.126) =
7
6)<1].. Unfortunately;_.

005] that of control'

the expected opposite.

. .
ental infants during S-. 'Here,, although'ihe

- .

efore [F (7, 126)<1], the experimental infants

did not reliably decrease th response rates during nonreinforcement periods

[F (7, 126) = 1.77, 2.<.10]. thus, although it appears in Figure 2thqt

behavioral contrast as typ call9 reported in the animal literature had

,

. dccurthol these babies on
\.

i

.:

dqcrease in S-. respondin

.14

Tie to the emou

poetshift periods,

N
change, scores scro s

4 scores for each infant.rOresenting the'facterial'combination of stimulus

y increased their response rates in S+. The typical e

4k

dharacteritkc oe this phenomenon did not occur.

-Insert Figure 2 about here

t,of resOonse variability evident across the 30 -slec

he postshift ses#on was divided in half, by averaging the

c A

the first and last 4 S-f- and'S-%eriods.' This yielded -,

condition and p

2(Sex)' x 2 (Gr

,

tshift half (see Figure 1).
.

These were'subjected to a

up) lc 2 (Stimulus) x 2 (Half) analysiecof varlanCe!with

rowed meaeu es across the Stimulus.and Half'factors.'wilis4Afh the hnalysis

across the 3646ec peridds, the main effect of Stimulus [F,(1, 16). 25.14,

a

.2<.001] and he Group Stimulus[F.(1, 16) = 22.84, 2.001] and. Stimulus x'

,**st -11 1

1
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4%

-f

I . ". ,' '.
Half [1'. (1';' 16) =3.77, 2.<:025] Interactions were .reliable. 'In

o
.

.
-_

.

the Group x-Stifriulus x Half interaction was significant [F (1,
. , -

, ;), . . ,

e.00,5): Separate GrOu x Half,analyses,of variancefor S+ and S-. tests

. ,. .-

: . ,..-
of4* acroeseffects produced'resUlts compbrable to the data aroes i'be-30-sec N.*) Ir

..,

6

46.

periods.' - SRecificallr, experimental infantinfants, evidenced a reliable response
.> . * ---.

11

addition,

) = \10.77,

e -
increaSeduring S+ IF (1,18) = 7.53, 2.<.05).but did not decredge their

tespcnserate during QE (1,_18) = 20:6, 2.<.25] Control infants did not

zhange their rate of responding (FSL).
. .

,Insert Figure 3 about here

' .

.

'.-

Tl e Day-4 data were ana1zed in a manner similar to '4,v-4) Day 3.

.11

S

The 30- c peiiCd response changes were subjected to a 2 (Sex) x 2 Groul5)-d

,
% .

t...,\

.
.', o ,

,,,

2 (StiMulus) x 8
t
(Periad) reheated mea urea analysts of arianCe-.,

.

This
..

analysis Yielded a rqliabke main effect of Period '[F (7, 112) = 1Q.49, 24.001]

, .

which was described by axeliable linear' increaAng trend[P' (1, 112) ;731.02,

.2.< .001]. In addWon,,the Stimulus.x Periolinteraction ways significant .

.
.

',,:'D '', , , - -

.
..

[V (7,
,

112) ='.2- 2.<..625]. is interactiOn,restaied froT the faCt that-

/7. , 'e. i $4,2
the. negative.tban ? In'responding from Day-3` criterion was initially greaser'

for, botivgiCups combined linderI,S- 'Iliap. under Si-% , By the end of Day-4'
..

acquisition, responding undePr bath sti
-' )

posigve'increase.AeK/Day-T3 criteri
/

11`

S- (see Figure 2) : acwexptanation of this findir ig was appAent.,
1)'

The data over the 3D-sec peApdt on Day,, were also diVide4 in half
,/,

.

a manner similai to that of' ay 1 (see Figure 3)T,.. "A 2 (Sex). x.4-(Group)'

'9 -

lus "irons had switched to a

with the Increase being g7ater under

(Stimulus) x 2 (Half)

Half only [F'(1, 16)

' .

x 2

analysis of_arj.ance'yisldel.a reliable,mai effLgttyof

*Jor '

10.66, 2.<.005. The interaction OfItimulUs

.14

6.

4
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i,k-
12

. .

',,;Ag .V . .

, .

ik
.

. k .

-.
. .

'' -=
predicted,from the previous analysis, did not achieve reliability (F (1,'16)

a

f

4.02, .f0].i.

,-,7 t

The, final analysit.cd th; Day-4 data ignored the 2 stimulus conditions: . .

since all infents.weregain receiving reinforcement under

, % ."
bdth stimuli.

...
. .

.
,

.

Here the data from the 8 min ,.>of acquisition, as well'aS that from the '4 min of ,

_
.._ .

ks %-
4" . ' '..

extinction, were combined into'successive 2-min blockw.andaubjecied.to a-2
-'

...

(Sex) x 2 (Group) x 6 (Blocks) analysii of Vafiance with-repeated measures

..
on-the Blots factor. As with the 'analyses of Days 1 and 2, the assumption

ofcompound symmetry" was not'met and theGreenhouse-Geiser correction was

,applied.to the degrees of freedom. This analysis yielded a main effect of

Oroup f (1, 16) 7.,

s

in control infant

4.96, a <.051 resulting from a higher overall response rate.

(seekFigure 4). In addition, the main effect of Blocks was

reliable, [f(1, 18) 2.<.054-. Trend analyses conducted across the 6

h'Zocks separate]o for. each group indicatedthat while' the response rate of the

control infantS wap described 'by a linear increasing trend LF,,..(1, u 24.52,

e.0011, that of.experitental infants was quadratic (F (1, 18) = 14.81, 2<

.4051. Examinabion of the data (see Figure 4),Indicated that the reasorfor

this discrepancy was clear. Only expekimental infanta produced a decline in

_ts

responding appropriate for the extinction contingency. Contro/NdnfantS not

only failed. to diminiC their level oflesponding,.btit actually showed an

.increase.

.

Insert Figure 4 about here
.

Discussion

Ars, ' .

The'results of the present study indicate that young infants arm indeed

sensitive,tp changes in the reinforcing environment. 'Apparently, when the,r,,
A

4.>
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1.

consequences of .a response become less reinforcing under one Stimulus condition,
1

tWpfapt increases his o'r her response' rate in the presence of another

stimulus where itd consequences remain reinforcing, thereby exaggerating the
. ,

value-of ,reinforcer in tile latter condition. That this response increase
.

. was not directly tied to the temporal parameters of the present experiment

- 4
., was evidenced by the infants in the control group who did not change their.

response rate after reaching criteripn..,These data are consistent with other

findings on shifts in the magnitude (complexity) Of reward (Fagen & Rovee,

1976) and imply that infants do manipulate their visual environments in

relhtion to changes in reinforcement density from previous reward experiences.

It was predicted that the'change to'a mult'CRF EXT schedule of rein-

forcement on Day 3 would produce an increase In responding during S+ and a

4,. corresponding decrease in S-. ,Although a shift in reinforcement.schedule

did produce response changes, only the predicted increase in S+ occdrred.
.:c

v
.... The lack of response reduction in S- is consistent with other infant data

. . .-'

(e.g., Fagen, 1977; Kalnins & Brunei, 1973) and may indicate tiat infants are

....

incapable
.1.

of rapidly inhibiting previously reinforcekd motoric responses. In

agreement with Luria (1961), young infants who have been reinforcedin the

pr ence of two cues may have difficulty overcoming,(i.e., inhibitiql the

"impulse"Ito respond to both 4iif, them. lie postulated that the preverbal child

A.

could not gain complete inhibitori control of his or her responses until a

"natural self-regulating system" (p. 85) had developed. Thus, for Luria, the

main pioblem in the infant is the lack of appropriate inhibitory mechanisms,
o

'
the possession of which may be ;necessary for the complete exhibition Of

behavioral contrast.

The lack. of response'xeduciion in S- leads to the question of whether

14
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or not behavioral contrast, as typically defined, occurred in these-infants.

. '

- Recall that for Terrace (1966), the important aspect dihis phenomenon was'

the decreased responding in s- produced by the change in the response con-

tingency. Bloomfield (1969), however;.has claim ed that this view of

behavioral contrast is open to question. Specifically, Bldombield propoged:**

.that behavi'8ral contrast occurs when "...response rate in one component of.a
.

multiple schedule ends"tb increase Qhen conditions in the other component

-change for the worse" (p.220).' This definition does not imply that the

response rate must decrease in S-'for contrast to occur in S+. Furthermore,

he pointed out that the development of inhibition, and therefore the

subsequent response decrease in S-, is but one pos4ble event constituting a
)

"change for the. orse." A simple reduction of reinforcement frequency maybe
.

an equally powerful event. In other words, the response reduction 'typically

found during S- is neither a necessary nor a sufficient condition for contrast

to- appear.

In a more recent theoretical account of behavioral contrast, Halliday

-and Boakes (1972) have also questioned the necessity and sufficiency of.

reduced S- responding while still relying on the Concept of active inhibition.

They proposed.a 'response inhibition rebound" mechanism whereby the omission

of reinfoccetent in one component of the schedule leads to the establishment

of an inhibiFaTy process which has the affect of suppressing responses.

In a situation' where one stimults S-) isassocia.tred with the inhibition

of a learned response, a "rebound feet" occurs in'the presence of another

stimulus (i.e.i,,'Srf-) where the learned response is still reinforced. This,

,at cording to Halliday. and Boakes, dramatically increases the response rate

in the presence of the continually reinforced stimulus. Based on the increased

10

I
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responding in S+, it appe'ars that_tfle.,infants-of the present study detected

t that'tesponding. in S-,was Ineffectilig (i'.e., the rebound effect occurred in
,, -

,-;

S+) but either 4acked the necessary inhibitory process to decrease responding
<

.

4 ,

.

. P

- ( in S- Di else the process had .manly begun to develop by the end of the. 44Y-?

.
- -

session. AlternatiVely, the increased responding in.S* could be interpreted

as evidencg for an inhibitory processin these infants. If may be incorrect

to assume that the presence of appropriate inhibitory mechanisms in the xpung"

infant can only be assessed bylae type of responie reduction characteristic'

of inhibition.in irifrahuman organisms. The nature.of the behavior produced

by the inhibitory process in young infants may be completely diffetent and

may even be.characterizpd by a stable response rate.

< 0

r

4

0
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.Figure Captions

footkick rates of 20 infants over the.2 days of training
, -

in 2-min blocks. Block l'on Day 1 representsbaseline; all tem4ining blocks

Irepresedetfinforcement periods.
.

. Figure 2. Mgan-footack change of experimental and control 'groups from
4,

criterion in 30-seC,tiiilS of Si- andS,-:

Figure 3. 4Mean:footkick change of, experimental and control groups

16

4,

from criterion over'ibe first andsecOnd.halves of the Day-3 and Day-4

sessions. Each half tekesents the mean change from criterion of,4 successive

30-sec trials.'

Figure 4. Mean.foptkick rated of experimental (E) and lcontrol (C)

-.
infants in 2-min blocks.. Blocks 1-4 represent reinforcement periods while

blocks 5 and 6 represent extinction.

A

. .
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Footnotes
0
;

An abbreviated version of this paper was presented ai the 1978 meeting

41(' . .'
. <

of the Midwestern Psychological Association, Chicago, IllidOii. "Requetts

for reprints should be-sent to Jeffrey W. Fagen, 'Department of'Paychology,

.
,,

. 4 ' ,

Northern Illinois University, DeKalb, Illinois 60115.
, : , ,

. vr.....a.

kThe use of the S- no tation for the control group may be misleading.in
. .

that these infants receivgd reinforcement when either stithulus liet was r
D

,- illuminated. Its use'here is intended to reflect the 30 -sec periods when,.

if these babies had been assigned to the experimental group, nonreinforcement'
. .

e

would have occurred.

zU
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